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IRRIGATION CONTROL UTILIZING WATER
AUTHORITY DATA

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of U.S. patent applica-
tion Ser. No. 15/424,061, filed Feb. 3, 2017, enfitled “Sys-
tem and Method for an Improved Sprinkler Control Sys-
tem,” now U.S. Pat. No. 10,274,969, which 1s a continuation
of U.S. patent application Ser. No. 14/271,225, filed May 6,
2014, entitled “System and Method for an Improved Sprin-
kler Control System,” now U.S. Pat. No. 9,594,366, which
are both hereby incorporated herein by reference in their
entireties.

FIELD

Disclosed embodiments relate to a landscaping sprinkler
system control system and a landscaping sprinkler system
control method.

BACKGROUND

Current sprinkler systems have their irrigation schedules
set manually at the beginning of a watering season and are
not adjusted according to the weather. Worse, homeowners
typically lack the knowledge about their landscaping or
sprinkler system to understand the optimal 1rrigation sched-
ule. The result 1s either an over-watered lawn with much
water wasted as runofl, an under-watered lawn, or both
depending on the sprinkler zone or location within the
sprinkler zone.

Additionally, most current sprinkler systems lack the
flexibility to handle any type of eccentric irrigation sched-
ule. For example, the typical sprinkler system controller
cannot handle more than a couple of irnigation schedules for
a zone. And adjusting the schedule both 1s time consuming
and results 1n shifting from either an under-watered lawn to
an over-watered lawn or vice versa.

Current automated sprinkler systems have attempted to
bring some efliciency to this process by including sensors
that keep track of local weather conditions. But, those
devices still must be adjusted and require expensive equip-
ment for tracking rain, wind, and humidity. The hardware
included 1n those sprinkler systems can break or malfunction
casily because of their exposure. Further, the sensors must
be expertly placed to be eflective. Even then, those systems
can provide only meteorological input into determining any
irrigation schedule adjustments and over-watering or under-
watering can still result. Sensors can give readings that do
not necessarily result in optimal irrigation and this problem
1s exacerbated when sensors are misplaced, even slightly.

Other automated sprinkler systems take into account
historic and predicted weather data to adjust irrigation
schedules. Such systems cannot accurately adjust 1rrigation
cycles given that weather forecasts are often wrong or do not
accurately reflect weather at the particular site. As a result,
these systems can adjust 1irrigation cycles to the detriment of
the landscape health. To compensate, these systems also
often rely on sensors and, thus, sufler the same problems
described above.

Yet other systems adjust irrigation schedules according to
evapotranspiration (E'T) information. Again, these systems
require the use of sensors susceptible to maltunctioning and
expensive controllers to be effective and, again, sufler the
same as the systems described above. One example of one
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2

automated sprinkler system 1s described 1n U.S. Pat. No.
5,870,302 (“Oliver”). In particular, Oliver and similar sys-

tems use ET and predicted precipitation data to control an
irrigation system. Although these systems address problems
associated with depleted moisture levels by detecting mois-
ture levels directly or using other, external data to guess
whether moisture levels are depleted and then adjusting an
irrigation schedule, they are still closed loop systems that
adjust 1wrrigation schedules based solely on empirical sensor
data, or systems reliant on historical or forecast weather
data.

In the former type of system, they obtain empirical
information but require the same costly equipment to obtain
it. Moreover, the empirical information they gather cannot
truly indicate landscape health. The latter type of system can
be implemented more cheaply, both 1n the long and the short
term, but it lacks empirical information and, as a result, can
be no more successiul at gauging optimal 1rrigation cycle
times and schedules.

Oliver 1n particular discusses basing an ET value on
baseline conditions and then adjusting the irrigation sched-
ules based on predicted and historical weather data. How-
ever, here Oliver lacks any ability to determine whether the
baseline ET value was correct or continues to provide an
accurate baseline. In particular, Oliver bases the ET value
only on geographical information and objective data. Thus,
Oliver 1s useful only to the extent a baseline irrigation
schedule or E'T value 1s correct and that an adjusted ET value
1s calculated properly and accurately retlects the landscape.
Even then, unless the system employs sensor equipment the
actual E'T values that Oliver uses to determine when to run
a watering cycle, Oliver has only forecasted and historic
weather data to rely on. That weather data alone, obtained
from a weather service, not sensor equipment at the site,
cannot reliably indicate actual precipitation, wind, humadity,
etc. at a particular site. As a result, under-watering or
over-watering can still be an ongoing concern. Indeed,
Oliver and other similar systems can run an irrigation cycle
during a precipitation event where a weather forecast 1s
inaccurate. Although Oliver and other similar systems can
achieve savings in the short term, they cannot provide
long-term flexibility as the irrigated landscape changes over
time. Moreover, 1n many cases, the savings fall short where
predicted weather 1s inaccurate, where sensor data 1s tlawed,
or where sensors fail. In the end, Oliver either requires the
same costly and wear-prone equipment of a closed loop
system or suflers similar problems that conventional sprin-
kler systems suiler.

Although present devices are functional, they are not
sufliciently functional or otherwise satisfactory. Accord-
ingly, a system and method are needed to address the
shortfalls of present technology and to provide other new
and innovative features.

SUMMARY

Exemplary embodiments are shown 1n the drawings and
are summarized below. These and other embodiments are
more fully described in the Detailed Description section. It
1s to be understood, however, that there 1s no intention to be
limited to the forms described in this Summary of the
Invention or 1n the Detailed Description. One skilled 1n the
art can recognize that there are numerous modifications,
equivalents and alternative constructions that fall within the
spirit and scope of the inventions as expressed 1n the claims.

Disclosed embodiments can provide a system and method
for controlling 1rrigation schedules for a sprinkler system
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including receiving at least one characteristic record value
for a first sprinkler zone associated with a first sprinkler
controller and a first wrrigation schedule, the first irrigation
schedule associated with the first sprinkler zone; receiving a
computer-readable file 1including instructions for programs-
ming an 1rrigation schedule for the first sprinkler zone;
receiving at least one characteristic record value for a second
sprinkler zone associated with a second sprinkler controller
and a second irrigation schedule, the second sprinkler con-
troller unrelated to the first sprinkler controller and the
second 1rrigation schedule associated with the second sprin-
kler zone; determining that a characteristic record value for
the first sprinkler zone matches the a characteristic record
value for the second sprinkler zone; generating a computer-
readable file 1mn a memory of computer server, the file
including instructions for programming an irrigation sched-
ule for the second sprinkler zone 1n response to the deter-
mimng that a characteristic record associated with the first
sprinkler zone matches a characteristic record associated
with the second sprinkler zone, the second 1rrigation sched-
ule based at least 1n part on the first 1rrigation schedule;
sending, by a network communication device of the com-
puter server, the second irrigation scheduling data for the
second sprinkler zone to the second sprinkler controller.

Disclosed embodiments can provide sigmificant water
savings by taking into account specific characteristics of a
watering zone when creating an irrigation schedule. Further,
a more healthy landscape can be provided over current
automated sprinkler systems by providing both qualitative
and quantitative feedback about the eflectiveness of current
irrigation schedules and then automatically update irrigation
schedules based on that feedback as well as other quantita-
tive information. Additionally, disclosed embodiments can
provide a far more convenient method of managing irriga-
tion schedules without specialized knowledge about the
functionality of a sprinkler controller or even physical
access to a sprinkler controller. Other benefits are disclosed
in or are apparent from the description below.

In some embodiments, a method of generating an 1rriga-
tion schedule for a sprinkler controller 1s disclosed. The
method may include receiving, by a processor, watering,
restriction data from a database associated with a water
authority; generating, by the processor, an irrigation sched-
ule for the sprinkler controller based at least 1n part on the
watering restriction data; and transmitting, by the processor,
the 1rrigation schedule to the sprinkler controller.

In some embodiments, a sprinkler system 1s disclosed.
The sprinkler system may include a sprinkler valve that
controls water tlow to an 1rrigation zone; a meter data
collection device that collects water usage data for a prop-
erty including the irrigation zone; a central controller that
generates an 1rrigation schedule based at least 1n part on the
water usage data and watering restriction data from a water
authority database; and a sprinkler controller configured to
control the sprinkler valve based at least in part on the
irrigation schedule.

In some embodiments, a central controller for generating,
irrigation schedules for a sprinkler controller for an irriga-
tion zone 1s disclosed. The central controller may 1nclude a
processor configured to receive water usage data associated
with the sprinkler controller; recetve water restriction data
associated with the irrigation zone; generate an irrigation
schedule for the sprinkler controller based, at least 1n part, on
the water usage data and the water restriction data; and
transmit the 1rrigation schedule to the sprinkler controller.

As previously stated, the above-described embodiments
and 1mplementations are for illustration purposes only.
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Numerous other embodiments, implementations, and details
are easily recognized by those of skill in the art from the
following descriptions and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1llustrates a schematic block diagram of a spe-
cially-programmed computer that can implement one or
more computer system components in accordance with some
embodiments.

FIGS. 2-4 illustrate block diagrams of systems that allow
for control and scheduling of sprinkler systems in accor-
dance with some embodiments.

FIG. § 1llustrates a schematic of 1rrigation data 1n accor-
dance with some embodiments.

FIGS. 6-8 1llustrate block diagrams of systems that allows
for control and scheduling of sprinkler systems in accor-
dance with some embodiments.

FIGS. 9-11A 1llustrates a method flow for registering and
initializing a sprinkler system controller 1n accordance with
some embodiments.

FIGS. 12-16 illustrate method flows for updating 1rriga-
tion schedule data for a zone of a sprinkler system controller
in accordance with some embodiments.

FIGS. 17-23 illustrate a user device for managing 1rriga-
tion schedule data for a zone of a sprinkler system controller
in accordance with some embodiments.

DETAILED DESCRIPTION

In some embodiments, a central controller 1s operatively
coupled to one or more sprinkler controllers, user interface
devices, and external data sources. Central controller can
receive a signal to register a sprinkler controller; can gen-
erate and send irrigation schedule data in response to the
registration signal; can generate irrigation schedule data
based on numerous criteria including the geographic loca-
tion of the sprinkler controller and the sprinkler zone(s)
which it controls, sprinkler characteristics, landscape char-
acteristics, and the like.

Sprinkler characteristics can 1nclude characteristics
related to sprinkler valves (including make, model, and
type), sprinkler heads or nozzles (including make, model,
and type), number of sprinkler heads, water pressure, water
flow, other characteristics related to the electrical and
mechanical sprinkler system, and the like. Landscape char-
acteristics can include characteristics related to turt type, soil
type, vegetation type (e.g., whether a zone 1s all lawn,
whether zone includes trees, bushes, flowers, etc., whether
zone 1s a garden, etc.) and the like. These and other criteria
are discussed further below. This information can be
received by the central controller as part of the registration
signal, separately requested by the central controller from
the sprinkler controller, or separately received from another
device via a registration process. The central controller can
generate 1rrigation schedule data on data from other sprin-
kler controllers or data related to other sprinkler controllers.

In some embodiments, the central controller can also
receive 1rrigation schedule overrides and change instructions
with which it generates either changes to rrigation schedule
data or one-time event instructions to send to a sprinkler
controller. Accordingly, the central controller can replace or
augment an 1nterface of a sprinkler controller and can adjust
sprinkler activity without manual intervention.

In some embodiments, the central controller can also
receive qualitative and quantitative information associated
with a zone and the zone’s landscape condition. Further, the
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central controller can generate irrigation schedule data
according to the qualitative and/or quantitative information,
for the sprinkler controller for the landscape, another sprin-
kler controller, or both. In this way, scheduling data can be
optimized for a landscape owner.

Qualitative information can include a scaled value that
indicates whether the zone 1s under-watered or over-wa-
tered, healthy or unhealthy, or whether the zone 1s 1n some
other qualitative state. The value can indicate the degree to
which the zone i1s in that qualitative state. For example,
number values along a scale (e.g., 1 to 10 or some other
scale) can be assigned to indicate how under-watered or
over-watered or both (1.e., low number on the scale=under-
watered and high number on the scale=over-watered). Quan-
titative information can include the volume of water used
during a cycle, number of times a schedule 1s overridden,
data from a sensor and the like.

In some embodiments, the central controller can receive
data from external sources that can include weather infor-
mation, watering restrictions, landscape service provider
information, and the like. Again, the central controller can
generate scheduling data, including single- or limited-event
overrides, based on this information. For example, water
authorities can promulgate watering restrictions which the
central controller can 1mplement on behalf of landscape
owners and service providers can create single-event over-
ride struction to either water or delay watering after
tertilization. Moreover, such scheduling can be customized
for particular sprinkler zones.

In some embodiments, the central controller can generate
an 1rrigation schedule using a baseline 1rrigation schedule
and adjusting 1t according to characteristics or another
irrigation schedule or using another 1rrigation schedule as a
baseline and adjusting it according to characteristics. The
central controller can implement an algorithm for determine
whether an 1rrigation schedule 1s a suitable baseline from
which to generate another 1rrigation schedule.

The central controller can be implemented as a single
computer server containing programming instructions or in
communication with a memory containing programming
istructions. In some embodiments, central controller can be
implemented as a distributed computing platform (i.e.,
cloud-based). Those of skill 1n the art can appreciate that
central controller can be arranged using a number of difler-
ent hardware and software configurations.

As used 1n this specification, the singular forms “a,” “an,”
and “the” include plural referents unless the context clearly
dictates otherwise. Thus, for example, the term *“a module™
1s intended to mean a single module or a combination of
modules.

In referring to the drawings, like or similar elements are
designated with 1dentical reference numerals throughout the
several views. FIG. 1 illustrates an embodiment of a spe-
clally-programmed computer 100 that can implement one or
more of the foregoing components in accordance with some
embodiments. Such a computer 100 can include a network
communications 1interface 110, storage medium 120,
memory 130, program instructions 140, and processor 150.
Program instructions 140 can be used to implement one or
more ol the components or portions of components of the
system 100. Moreover, 1n some embodiments, additional
hardware components of computer 100 can be included that
implement one or more of the components or portions of
components of the system 100. The storage medium 120 can
be a hard disk drive, but this 1s certainly not required, and
other storage media can be used with disclosed embodi-
ments. In addition, the storage medium 120, which 1s
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depicted for convenience as a single storage device, may be
realized by multiple (e.g., distributed) storage devices.
Moreover, some embodiments can include one or more
storage devices external to computer 100.

FIG. 2 illustrates a schematic block diagram of a system
200 that allows for control and scheduling of sprinkler
systems 1n accordance with some embodiments. System 200
includes a central controller 210 that implements the control
and scheduling of sprinkler controller 220. Central control-
ler 210 can communicate with sprinkler controller 220 via
network router 230. Sprinkler controller 220 1s a specially
programmed controller than can receive, via network com-
munications intertace, and store irrigation scheduling data,
can receive 1structions for running sprinkler valves 230 via
a network communications interface, and send signals for
turning sprinkler valves 240 ofl and on. Sprinkler valves 240
can be typical commercially-available sprinkler valves or
specialty sprinkler valves developed for use with an embodi-
ment.

In the embodiment shown, sprinkler valves 240 control
water flow to three zones 250, 258. Each zone can have one
or more nozzles. Additionally, each zone includes a sensor
for capturing meteorological immformation and transferring
data related to the meteorological information to sprinkler
controller 220. In some embodiments, one or more zones
may not have a sensor. Further, in some embodiments, one
or more of sensors 251, 259 can transfer data to central
controller 210. Sensors 251, 255, 259 can be typical com-
mercially-available sensors or specialty sensors developed
for use with an embodiment. It should be understood that
embodiments can be used with current commercially-avail-
able sprinkler systems and no particular or special sprinkler
nozzles or valves are required. Embodiments can work with
any sprinkler valve or sensor. Furthermore, sensors are not
required for embodiments to operate. Sensors 251, 2355, 259
can send information to the central controller 210 directly,
via network router 230, via sprinkler controller 220, or via
some other device. Sensors 251, 255, 259 can be configured
to collect and send information 1 a format usable by
sprinkler controller 220, central controller 210, or both for
purposes of scheduling. It should be understood that any of
the embodiments 1illustrated in FIGS. 3, 4, and 6-8 can
include sensors.

Network router 230 can be a local wireless or wired
network router than connects to the internet. In some
embodiments, network router 230 can be combined with
sprinkler controller 220. Network router 230 can also be a
cellular device that communicates with central controller
210 through the internet via a cellular network or through a
dedicated or proprietary network. Consumer devices 260a-d
can be specially programmed devices to send and receive
sprinkler controller data, zone data, irrigation schedule data,
other data related to irrigation schedules from central con-
troller 210 or other data sources described herein via net-
work router 230. In other embodiments, consumer devices
260a-d can be 1n communication with central controller 210
via some network router other than network router 230, via
cellular network, or some other dedicated or proprietary
network. Consumer device 260a-d can be a mobile phone,
desktop computer, laptop computer, tablet computer server
computer, or some other computing device. Those of skill 1n

the art can appreciate the different types of consumer devices
that can send network tratlic data, receive network trathic
data, or both and that be used with disclosed embodiments.

It should be understood that in some embodiments, cen-
tral controller 210 and sprinkler controller 220 can be
combined into a single device. That 1s, central controller 210
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can implement the control and scheduling of sprinkler
controller 220 or vice versa. Additionally, central controller
210 can be located at the sprinkler controller site or some
other location. Moreover, 1t should be understood that cen-
tral controller 210 described mm FIGS. 3-4 and 5-9 can
similarly be combined with sprinkler controller 220, located
at a sprinkler controller site, or some other location.

Referring now to FIG. 3, a block diagram of a system 300
that allows for the control and scheduling of a sprinkler
system 1n accordance with some embodiments 1s illustrated.
The system 300 includes central controller 210, irrigation
data 320, data provider 310, network 330, sprinkler control-
ler 220, sprinkler valves 240, zones 230, 254, 238, and
devices 260a-d. Central controller 210 1s 1n communication
with data provider 310, wrrigation data 320, and sprinkler
controller 220 via network 330. Central controller 210 can
be single computer server or multiple computer servers
operating either 1n conjunction or separately. For example, a
sprinkler controller can be 1 communication with one
central controller while another sprinkler controller can be 1n
communication with another central controller.

Data provider 320 1s a third-party data source that pro-
vides information useful for determining irrigation sched-
ules. Examples of data providers include sources for: his-
torical and forecast weather data, prevailing soil and turf
types for particular regions, watering restrictions, water
pressure and usage, sprinkler valve and nozzle types and
configurations, and the like.

Irrigation data 320 can be a database or some other data
store for maintaiming a persistent record of irrigation sched-
ules for sprinkler zones. Irrigation data 320 can be hosted on
the same computer server as central controller 210 or on a
data server hosted or maintained by the same or different
entity either at the same physical location as the entity that
hosts or maintains central controller 210. In other embodi-
ments, 1rrigation data can be hosted at sprinkler controller
220 and central controller 210 can communicated with
sprinkler controller 220 to retrieve and send scheduling data
when needed. Both current and historic 1rrigation schedules
can be stored. Irrigation data 320 can also include qualitative
and quantitative information related to an irrigation sched-
ule, a zone, or both.

Central controller 210 can use such information to adjust
scheduling data. In one embodiment, central controller 210
can determine that the number of times a watering cycle for
a zone 1s overridden reaches a predetermined threshold
which prompts the central controller 210 to send a new
irrigation schedule or mstructions for creating a new 1rriga-
tion schedule at the sprinkler controller 220 based on
adjustments determined from the overrides. For example, a
homeowner can override an irrigation schedule currently set
to run a watering cycle for a zone every Saturday morning,
but the homeowner overrides the cycle four times over six
weeks. A predetermined threshold of four overrides over six
weeks can be set and central controller 210 determines new
scheduling data and sends the scheduling data to sprinkler
controller 220. In some 1nstances, central controller 210 can
base the new scheduling data on the times the homeowner
chose to run a cycle. In other 1nstances, central controller
210 can base new scheduling data on an optimal irrigation
schedule that simply avoids the times when the homeowner
overrode the cycle.

Irrigation data 320 can also store characteristic data for
the sprinkler zones. Characteristic data can include geolo-
cation data for a zone, such as zip code mnformation, address,
or coordinates; characteristics related to the landscape such
as soil type (sandy, loamy, clay, etc.); turl type, shade
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information, slope information, vegetation type (e.g., lawn,
garden, xeriscaping, etc.), runoil or drainage information,
zone area, or vegetation information (e.g., lawn, trees,
flowers, etc.); sprinkler characteristics, such as nozzle type,
number of nozzles, make, model, flow rate, water presser;
and the like. Characteristic information can be stored as
descriptive text or representative values. In some embodi-
ments, 1rrigation data 320 can also include climate or
weather characteristics for a zone. In other embodiments,
climate or weather characteristics can be retrieved from an
external data source when needed.

Central controller 210 can include a network communi-
cation device to send and recerve information from sprinkler
controller 220 and other devices 260a-d consistent with
embodiments described herein. Furthermore, central con-
troller 210 can include a module for generating irrigation
schedules for a zone controlled by a sprinkler controller and
can base an 1rrigation schedule on information associated
with the zone including the zone and sprinkler system
characteristics described above and qualitative and quanti-
tative data associated with other zones that are similarly
situated.

For example, for zones that have a soil type that drains
more rapidly, central controller 210 can generate an 1rriga-
tion schedule that includes more frequent, but shorter cycles.
If the turf type requires longer watering cycles, the cycle
time for one or more cycles can be increased. As another
example, 11 a zone’s sprinkler valve type or sprinkler system
flow characteristics indicate that a larger volume of water 1s
delivered over time, the cycle time for one or more of the
cycles can be decreased. Likewise, 1f the valve type or tlow
characteristics indicate that a smaller volume of water 1s
delivered over time, the cycle time for one or more of the
cycles can be increased. Sumilarly, the cycle time for one or
more cycles for a zone can be increased where the zone has
little or no shade or decreased where the zone has more
shade. Cycle times can be increased or decreased based on
the time the cycle 1s run. In some instances, a sprinkler type
can be a rotor type or stationary type. For a zone where the
sprinkler type 1s rotor, where the rotation range 1s greater, or
where the spray range 1s greater, cycle times can be
increased. And for a zone where the sprinkler type 1is
stationary, where the rotation range 1s smaller, or where the
spray range 1s smaller, cycle times can be decreased. These
and other eflects on irrigation schedules by these and dii-
ferent characteristics are further described below 1n connec-
tion with other embodiments.

The central controller 210 can match a zone for which an
irrigation schedule 1s to be generated to another zone with
similar characteristics based on one or more criteria. A
match can be made when a sprinkler controller 1s initially
registered, upon receiving a request to update a zone’s
irrigation schedule, or according to some predetermined
interval (e.g., the sprinkler controller 1s configured to request
an update at the beginning of every watering season, once
per month, etc.) An exemplary zone can be selected for the
match where qualitative information associated with the
zone or 1ts landscape’s condition can be used to determine
whether the zone should be selected as exemplary. In some
instances, multiple zones can be selected as exemplary and
their 1rrigation schedules can each serve as a baseline or
averages ol their irrigation schedules can serve as a baseline.
In some 1nstances, a match can be based on geolocation
(e.g., z1p code, zip+4, distance, and the like).

For example, central controller 210 can determine a
similarly situated zone that schedules three cycles ina 1 hour
period at 6 AM watering three times a week at five minutes
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per cycle and for which qualitative information associated
with the zone indicates the schedule 1s optimal. That zone
shares the same so1l and turt types as the zone for scheduling
but has rotor sprinklers and low shade where the zone for
scheduling has stationary sprinklers and high shade. Accord-
ingly, central controller 210 can determine that the irrigation
scheduling can serve as a baseline but must be altered.
Because the zone for scheduling has stationary sprinklers
and high shade, the cycle times are shortened to three
minutes. The 1rrigation schedule 1s otherwise left
unchanged. Algorithms for zone matching are described
turther below.

The 1rrnigation schedule can be sent to a device 260a-d for
acceptance. Upon receiving a signal that the irrigation
schedule 1s accepted, 1nstructions for running the sprinkler
controller for the zone are sent to the sprinkler controller
220. In some 1nstances, the instructions can be sent to the
sprinkler controller 220 without waiting for or receiving a
signal 1ndicating the schedule was accepted. In some
instances, the irrigation schedule can be sent to a device of
the homeowner and the central controller 210 can receive
adjustments from device 260a-d for the 1rrigation schedule.
In other instances, the device 260a-d can send quantitative
or qualitative feedback related to the 1rrigation schedule and
the central controller 210 can adjust the schedule according,
to the feedback. For example, a signal from device 260a-d
can indicate that the zone 1s under-watered and the central
controller 210 can increase cycle times, increase the number
of cycles, or some combination thereof. The adjustment
based on the qualitative information can be based on zone
characteristics 1n the same way the wrrigation schedule 1s
based on zone characteristics. For example, 11 the soi1l type
indicates the zone will have faster drainage, the number of
cycles, rather than the cycle times, can be increased. Simi-
larly, if the sprinklers are rotor sprinklers the cycle times can
be increased by a larger increment than if the sprinklers are
stationary.

Adjusting an existing schedule of a zone for use 1n another
zone can take mto account each of the characteristics of the
zone or a subset of the characteristics for the zone. Adjust-
ments can include adjustments to cycle days, number of
cycles, cycle times, cycle durations, or some combination
thereot. One of ordinary skill in the art can appreciate that
different zone, location, and sprinkler characteristics will
demand adjustment of scheduling 1n different ways and how
cach characteristic can influence how often and for how long
a watering cycle should be run. In some instances, a char-
acteristic can indicate that the zone should be watered more
or less than the other zone based solely on that characteristic.
Thus, 1n some 1nstances, taking more characteristics into
account can result 1n a number of different adjustments and,
ultimately, there may be no changes to the other zone’s
schedule because all of the adjustments net no changes.

Central controller 210 can also receive qualitative infor-
mation associated with a zone indicating the zone 1s over-
watered. In response, the central controller 210 can find a
similarly situated zone that has received qualitative infor-
mation indicating the irrigation schedule 1s optimal. As a
result, the central controller 210 could adjust the 1rrigation
schedule to be more like the other zone’s 1rrigation schedule.
In some 1nstances, the existing irrigation schedule can be
replaced with the other zone’s 1rrigation schedule. In other
instances, the irrigation schedule can be replaced with an
adjusted version of the other zone’s irrigation schedule.

Central controller 210 can generate a baseline 1rrigation
schedule based on a single criterion or start with a default
irrigation schedule. In some embodiments, central controller
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210 can forego generating a baseline schedule and generate
an 1rrigation schedule taking into account a number of
factors or criteria.

Central controller 210 can send a signal via network 330
to sprinkler controller 220 to activate an 1rrigation schedule
alter a sprinkler system has been deactivated for a season.
The activation signal can be sent at a time determined to be
optimal for the zone based on the geolocation information
for the zone and/or the zone characteristics. For example, for
a zone that 1s 1n a warmer climate, that has a less drought-
resistant turf, and that has experienced or 1s forecasted to
have dry weather, an activation signal can be sent earlier.
Whereas for another zone that 1s identically or similarly
situated (e.g., same neighborhood) but has a more drought
resistant turf, an activation signal can be sent later. In some
embodiments, central controller 210 can send an activation
signal to a device 260a-d 1n addition to or instead of sending
an activation signal to sprinkler controller 220.

Zone characteristics, sprinkler system characteristics, and
geolocation characteristics can be received from consumer
iput via device 260a-d, sprinkler controller 220, or some
other device. In some embodiments, some characteristics
can be dertved or approximated based on other known
characteristics at central controller 210 or sprinkler control-
ler 220. For example, soi1l type and prevailing turf type can
be approximated from geolocation information or nozzle
type can be determined from a make and model of sprinkler
system. Those of skill in the art can appreciate that certain
characteristics can be approximated or determined from
another characteristic.

Both owners and third parties can have access to the
sprinkler controller 220 and an irrigation schedule. Central
controller 210 can provide full access to certain persons or
devices 260a-d while limiting access to others (e.g., third
parties). For example, the central controller 210 can provide
a predetermined window of time during which a third party
or third party device can access an 1rrigation scheduling for
a zone or override 1rrigation schedules, including activating
a cycle. In some 1nstances, a landscaper or other service
provider can activate a single-event override after service,
send a request to shut off a zone for service, or implement
a temporary or permanent irrigation schedule. This access to
a zone’s 1rrigation schedule can be accomplished through a
computing device of the service provider without requiring
access to the sprinkler controller or sprinkler valves.

In some instances, a water authority can send requests to
alter 1rrigation schedules, status indicators associated with
water supply, and the like, to a central controller 210. In
response, the central controller 210 can alter irrigation
schedules accordingly. In some instances, a central control-
ler 210 can send messages to homeowner devices about the
request or status indicator. Irrigation schedules can be con-
figured to allow or deny changes according to water author-
ity requests or status indicators.

As discussed above, sprinkler controller 220 1s capable of
storing 1rrigation scheduling data and can receive overrides
over a network connection. In some instances, sprinkler
controller can be controllable only via instruction signals
from central controller 210 or can include manual override
controls or an interface similar to an interface of device
260a-d.

Consumer device 260a-d can include software to com-
municate with central controller 210, with sprinkler control-
ler 220 via central controller 210, or directly with sprinkler
controller 220. In some instances, consumer device 260a-d
can bypass any security for sprinkler controller 220 through
the local network to communicate directly with the sprinkler
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controller 220 and to access an 1rrigation schedule for a
zone. In such instances, a time window can be configured to
allow such a bypass.

Furthermore, consumer device 260a-d can be pro-
grammed to provide information about irrigation schedules
and provide an interface through which a user can provide
quantitative or qualitative information either to the central
controller 210, sprinkler controller 220, or both. Embodi-
ments ol an exemplary consumer device 260a-d and inter-
face are discussed further below.

FIG. 4 1llustrates a block diagram of a system 400 that
allows for the control and scheduling of a sprinkler system
in accordance with some embodiments. Central controller
210 can communicate with sprinkler controller 220 wvia
network router 230. In addition, central controller 210 can
receive data from data provider 310 for adjusting irrigation
schedule data. Irrigation data 320 can be a data store for
storing 1irrigation schedule data and other data from data
provider 310 and data received from sprinkler controller
220. Irrigation data 320 can be maintained or hosted by the
same entity that maintains or hosts central controller 210. In
some embodiments, central controller 210 and 1rrigation
data 320 can be hosted on the same physical server. In other
embodiments, central controller 210 and 1rrigation data 320
can be hosted on separate physical servers that comprise part
of the same internal network. In yet other embodiments,
central controller 210 and 1rrigation data 320 can be hosted
on separate physical servers that comprise parts of separate
internal networks and that are in communication over the
Internet.

FIG. 5 illustrates an embodiment of 1rrigation data 320
that can be stored either at central controller 210, on a
different server in communication with central controller
210, at sprinkler controller 220 or at some other data store.
Irrigation data 320 includes records for controllers, zones,
and schedules. Controllers have geolocation information
such as longitude, latitude, and address data. Additionally,
customer and security information 1s associated with con-
troller. Security information can include login information,
including temporary passwords or login credentials for third
parties to temporarily access irrigation data 320, for
example, to override an wrrigation schedule. Furthermore,
controllers can be assigned a flag indicating whether 1rriga-
tion schedules can be overnidden. For example, a customer
might want to prevent central controller 210 from allowing
an override to an 1rrigation schedule either permanently or
temporarily. In that case, the customer can have the option
of turning on and ofl the flag at the customer’s convenience.
In other embodiments, a flag to indicate whether an 1rriga-
tion schedule can be overridden can be associated with a
zone, a schedule, a customer, or some other data entity.
[Likewise, each of the data items described 1n association
with a controller can be associated with a customer, a zone,
or some other data entity.

Irrigation data 320 also includes zones associated with a
controller. Each zone can have characteristics including:
valve type (valve_type), nozzle type (nozzle_type), number
of nozzles (nozzle number), water pressure (water_pres-
sure), flow rate (flow_rate), vegetation type (vegetation_
type), turf type (turf type), soil type (soil_type), grade of
slope (slope_grade), shade, whether to adjust 1rrigation
schedules based on weather forecasts (use_weather),
whether to override or adjust irnigation schedules based on
watering restrictions regulations or ordinances (allow_re-
strictions), whether to adjust irrigation schedules (allow_ad-
justments). Each of these and other data items can be
updated to account for changes over time in the landscape
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which, in turn, calls for a change in an irrigation schedule.
For example, over time, shade in a zone can increase as trees
in the zone or neighboring tress mature or fences or other
structures are erected. In other embodiments, each of these
data 1items can be associated with some other data entity and
cach of the data items can be further separated or combined
for the storage of information related to a zone or other data
entity. Moreover, 1t should be understood that other data
items discussed herein can also be associated with a zone or
with some other data entity, including other zone character-
istics, geolocation data, and sprinkler characteristics
described herein. Further, data items can be further separated
to provide additional detail or further combined to provide
less data granularity.

Irrigation data 320 also includes schedule data. Schedule
data can include a date on which a schedule i1s created
(date_created), a qualitative indicator (quality_indicator),
default schedule type (default_schedule), and an associated
baseline schedule (baseline schedule). A zone can have
multiple associated schedules 1n which one of the schedules
1s active and other schedules are historical. The quality
indicator can hold a qualitative value associated with the
schedule. Again, the indicator can be a text description or a
value representative of a quality. For example, a qualitative
indicator can be a value within a range (e.g., 1 to 3, 1 to 10,
A to E, and the like) or a text value such as “severely
under-watered,” “under-watered,” “slightly under-watered,”
“healthy,” “shghtly over-watered,” “over-watered,”
“severely over-watered.” Other examples of represented
values that can be stored as qualitative indicator or another
qualitative indicator can indicate that cycle times are opti-
mal, too short, or long; number of cycles are optimal, too
tew, or too many; cycle start times or days are acceptable or
unacceptable; and the like. By tracking one or more quali-
tative indicators with a schedule, future adjustments can be
checked against historical schedules so that where an earlier
schedule was sub-optimal, an adjustment can be tailored to
avold a similar schedule.

Moreover, qualitative indicators can be tracked histori-
cally so that a particular schedule has multiple qualitative
indicators over time even though the schedule does not
change. In this way, historic qualitative indicators for a
schedule can be matched against historical weather data.
That 1s, for example, an embodiment can track two or more
qualitative indicators for a particular irrigation schedule for
a zone, one that indicates a healthy lawn during a time with
a particular prevailing weather pattern (e.g., more rainfall
than 1s typical) and another that indicates a less than healthy
lawn during a time with a different prevailing weather
pattern (e.g., less rainfall than i1s typical). In this way,
irrigation schedules can be adjusted to take into account
historic landscape health and historic meteorological data. In
addition, algorithms for determining an irrigation schedule
or an adjustment to an wrrigation schedule can account, not
only qualitative indicators, but changes to zone character-
1stics over time also. More specifically, where an historical
irrigation schedule was sub-optimal according to a qualita-
tive indicator, that same historical irrigation schedule may
no longer be sub-optimal given changes to zone character-
1stics.

Still referring to FIG. 5, a schedule can be a default
schedule (default type). For example, a schedule can be
every even day, every odd day, every thuird day, every
Monday, Wednesday, and Friday, and the like. A default
schedule type can be an mteger or some other short indicator
or can be a text description of a default schedule available
to a customer. Irrigation data 320 can store a default sched-
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ule type selected by a customer as an 1rrigation schedule. A
schedule can also be a baseline schedule that 1s further
adjusted to other schedules as described herein. In particular,
a baseline schedule can be the mitial default schedule
selected by a customer or selected on behalf of the customer
for a zone or can be an 1rrigation schedule generated based
on zone and/or sprinkler characteristics. A baseline schedule
can then be adjusted to generate other wrrigation schedules
based on qualitative information about the health of the zone
landscape. In the embodiment shown, a baseline schedule 1s
saved for historical purposes.

Irrigation data 320 includes a calendar data entity for
storing the cycle information for a schedule. In the embodi-
ment shown, a calendar with a date (schedule_date), whether
the 1rrigation 1s scheduled for that date (irnigate), the start
time of the cycle (cycle_start_time), the duration of the cycle
(cycle_duration), and whether the cycle will be or was
overridden (overridden). In the embodiment shown, over-
ridden indicates whether the watering cycle as represented
by the calendar record will be or has been overridden. In this
way, another calendar record can be created 11 the override
creates a diflerent cycle start time or duration or a cycle on
another day 1s to run 1n lieu of the overridden cycle. Here,
a calendar record 1s created for every day and includes an
indicator 1n the irrigation field indicating whether irrigation
1s scheduled. In other embodiments, a calendar can include
records only for those days where 1rrigation 1s schedule,
thus, eliminating the need for the wrrnigate field.

Some embodiments can store information about cycle
overrides. For example, irrnigation data can also include
whether a cycle was turned ofl or prevented from running.
If a cycle 1s extended, the added cycle duration can be
tracked. Additionally, 11 a cycle 1s added, a record repre-

senting the added cycle can be included in the 1rrigation
data.

Some embodiments can store default schedules such that
no specialized irrigation schedule needs to be generated,
rather a default schedule, already created, 1s implemented.
For example, a default schedule can include a cycle every
odd day that waters a zone for a particular duration at a
particular time. Other default schedules can include every
even day, every third day, every Monday, Wednesday, Fri-
day, and the like. In some instances a default schedule can
include defaults only for the scheduled days but require
customization ol cycle times and duration or some other
combination of default values and customized values.

Some embodiments can implement a data entity other
than a calendar structure to maintain cycle days, times, and
durations. In particular, some embodiments can maintain a
more abstract data entity that can store schedules similar to
default schedules described above. For example, a simpler
irrigation schedule can be maintained by day of the week. In
such an embodiment, 1rrigation data 320 could include a data
entity associated with a schedule that includes a record for
cach day of the week with cycle times and durations for each
day. There also could be multiple day records for a schedule
such that multiple cycles can be run on a particular day. It
should be understood that date, day of the week, cycle start
time, and cycle duration can be organized and stored in a
number of ways 1n different embodiments and the invention
1s not limited to a particular organization of those and other,
similar data points used to organize an 1rrigation schedule.

For irrigation schedules that are stored 1n more abstract
data structures, a sprinkler controller can include processing
logic to interpret such schedules to determine when to turn
on and off a sprinkler valve after the schedule 1s sent to the
sprinkler controller. Similarly, a central controller 210 can
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include processing logic to determine when to turn on and
ofl a sprinkler valve based on a more abstract data structure
and send instructions or an 1rrigation schedule according to
those 1nstructions to a sprinkler controller.

It should be understood that FIG. 5 1s 1llustrative and other
embodiments can implement other data structures or other
data storage techniques for organizing and storing irrigation
data 320, including controller, zone, and irrigation schedule
data. In particular, controller, zone, and 1rrigation schedule
data as described above, along with other information, can
be stored 1n a different logical format in a relational data-
base. Each of the data entities can be further combined or
separated such that controller and zone data are stored
together or zone data 1s further separated. It should be
understood that the same can apply to each of the data
entities illustrated in FIG. 5. In yet another example, rather
than storing data 1n a relational database, flat files can be
used both for persistently storing data and for transierring
data from a data server or the host computer to a sprinkler
controller and vice versa. It should be further understood
that data entities within 1irrigation data 320 can be stored on
the same or different physical servers.

In some embodiments, historical data, including calendar
data can be stored for a predetermined amount of time so
that adjustments can take into account historic irrigation
schedules and qualitative imnformation about the schedules.
For example, where an irrigation schedule 1s generated for
a zone and the schedule closely matches an historical
schedule that included a qualitative indicator that suggests
the landscape health was suboptimal, further adjustments
can be recommended.

FIG. 6 illustrates a block diagram of a system 600 that
allows for the control and scheduling of multiple sprinkler
systems 1n accordance with some embodiments. Central
controller 210 can be 1n communication with sprinkler
controller A 610 via network router A 630 and with sprinkler
controller B 620 wvia network router B 620. Additional
sprinkler controllers can be in communication with central
controller 210. Irngation data 320 can be used to store
irrigation schedule data for zone 1 652 and zone 2 654 of
sprinkler controller A 610 and sprinkler valves A 650 and
zone 3 662 and zone 4 664 of sprinkler controller B 620 and
sprinkler valves B 660. Irrigation data 320 can store 1rriga-
tion schedule data for zones of sprinkler controller A 610 and
sprinkler controller B 620. In some instances, 1rrigation
schedule data for a zone of sprinkler controller B 620 can be
used to generate irrigation schedule data for a zone of

sprinkler controller A 610 and vice versa as explained
turther below.

Device 670 can have access to central controller 210 and/or
sprinkler controller 610 via network router A 630 while
device 680 can have access to central controller 210 and/or
sprinkler controller 620 via network router B 640. Each of
devices 670, 680 can be similar to devices 260a-56. Device
670 can be programed so that the only sprinkler controller
accessible 1s sprinkler controller 610. Similarly, sprinkler
controller 610 or central controller 210 can be programmed
so that device 670 can access (1.e., read or update) 1rrigation
data for only sprinkler controller 610. Moreover, access can
be limited to reading data or updating data only. Further-
more, sprinkler controller 620 or central controller 210 can
be programmed so that device 670 has full or limited access
to wrrigation data for sprinkler controller 620 as well.

FIG. 7 illustrates a block diagram of a system 700 that
allows for the control and scheduling of a sprinkler system
in accordance with an embodiment. Central controller 210
can include a module for receiving signals from a service
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provider device 710. In some instances, a signal from a
service provider device 710 can include an instruction to
override 1rrigation schedule data for a zone of sprinkler
controller 220. In some embodiments, sprinkler controller
220 can be configured to receive a signal from service
provider device 710. Central controller 210 can be config-
ured to modily a security profile of sprinkler controller 220
so that sprinkler controller 220 can accept the signal from
service provider device 710. Sprinkler controller 220 can
include a module that controls secure access to irrigation
schedule data or instructions for operating sprinkler valves
240. Thus, 1n some embodiments, sprinkler controller 220
can receive instructions to operate sprinkler valves 240
directly from another device that normally lacks authority.

Device 740 can be similar to devices 260a-d and can
communicate with central controller 210 via radio-based
communication service 750. Such service can be a cellular
network or some other communications method including a
dedicated or proprietary networking service. It should be
understood that a device 740 that includes a radio trans-
celver to communicate over a radio-based network can be
used with other embodiments.

Central controller 210 can also be 1n communication with
meter data collection device 720. Meter data collection
device 720 can be equipment at a water meter 730 for
sprinkler valves 240. Meter data collection device 720 can
be 1n communication with a water authority data service so
that 1rrigation schedules can be adjusted based on usage
and/or watering restrictions. In other embodiments, meter
data collection device 720 can be the meter 730 itself,
integrated with the meter 730, or can be some portable
equipment that can be 1n communication with meter 730. In
yet other embodiments, meter data collection device 720 can
be equipment that tracks water flow at sprinkler valves 240
or some other physical location along the water tlow path or
that estimates water usage based on flow characteristics and
actual valve on-time at a sprinkler valve 240 or sprinkler
controller 220.

FIG. 8 1llustrates a block diagram of a system 800 that
allows for the control and scheduling of a sprinkler system
in accordance with an embodiment. Central controller 210
can be 1 communication with hub 810 which can be a
consumer appliance automation device. In some embodi-
ments, central controller 210 can include a module with a
programming 1nterface which hub 810 can call to send
and/or receive instructions and/or data to and/or from central
controller 210. Additionally, in some embodiments, central
controller 210 can include programming nstructions to call
a programming interface at hub 810 to send and/or receive
instructions and/or data to hub 810. Those of skill in the art
understand that hubs can be implemented as cloud-based
services as stand-alone servers or in some other configura-
tion. It should be understood that central controller 210 can
be implemented to communicate with any of those configu-
rations.

In some embodiments, central controller 210 can send
irrigation schedule data to hub 810 for data tracking, analy-
s1s, and reporting. In other embodiments, central controller
210 can receive structions from hub 810 for adjusting an
irrigation schedule similar to a device 260aq-d. In some
embodiments, sprinkler controller 230 can be programmed
to receive mnformation from data provider 310 without
central controller 210 requesting or including a module or
programming instructions to request the information on the
behall of sprinkler controller 230. In such embodiments,
sprinkler controller 230 can also include programming
istructions to adjust an 1rrigation schedule based on the
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information as described elsewhere herein. It should be
understood that this type of sprinkler controller 230 can be
used with other embodiments than the system 800 described
in FIG. 8.

FIG. 9 15 a flowchart illustrating a method 900 for setting
an 1rrigation schedule for a zone of a sprinkler controller 1n
accordance with an embodiment. At step 910, a request to
register a sprinkler controller 1s recerved. The request to
register a sprinkler controller can include identifying infor-
mation about the sprinkler controller. In some 1nstances, the
request can 1include or be accompanied by other information
that can 1dentity the sprinkler controller or other information
characterizing the sprinkler controller, sprinkler system con-
trolled by the controller, or one or more landscaping zones.
In some 1nstances, the request can be received from the
sprinkler controller by way of a network connection. In other
istances, the request can be received from another device
associated with the sprinkler controller. For example, a
homeowner can use a computer or smartphone to commu-
nicate the request on behalf of the sprinkler controller. In
such 1nstances, the sprinkler controller and other device can
communicate via a local network so that information from
the sprinkler controller can be transferred to the other device
for the request. In some 1nstances, identifying information or
other information can be manually mmput by a user of the
device.

At step 920, an wrrigation schedule for a zone of the
sprinkler controller 1s generated. In some instances, a default
irrigation schedule can be generated. A default irrigation
schedule can be based on a predetermined default schedule
that applies universally to all zones or can be based on
default scheduling information for one or more characteris-
tics of the zone or sprinkler system. For example, 11 geolo-
cation information for a zone 1s known, an irrigation sched-
ule can be generated based on a default schedule that applies
to the location of the zone. The default 1rrigation schedule
can be based on zip code information, soil type area (e.g.,
area based on soil taxonomy), and the like. Further, a default
irrigation schedule can be based on the sprinkler type of the
zone. The type of sprinkler system used for the zone may
have rotor-type or stationary-type sprinkler heads. An 1rri-
gation schedule can be generated from a default 1rrigation
schedule that has longer cycle times and that applies to
rotor-type sprinkler systems or a default irrigation schedule
that has shorter cycle times and that applies to stationary
sprinkler heads. In some embodiments, the irrigation sched-
ule for the zone can be generated based on zone or sprinkler
characteristics and/or irrigation schedules for other, simi-
larly situated zones as described 1n more detail 1n connection
with FIGS. 10-14 discussed below.

At step 930, the 1rrigation schedule data for the zone can
be sent to the sprinkler controller. In some embodiments, an
irrigation schedule can be formatted 1n a text file format,
html format, some proprietary database or flat file format,
and the like. The 1rrigation schedule data comprises instruc-
tions for programming a sprinkler controller. The instruc-
tions can be 1n the form of the cycle days, times, durations,
and the like. Furthermore, the instructions can be 1n another
form that 1s translated by the sprinkler controller to set the
cycle days, times, durations, and the like. Those of skill 1n
the art can appreciate that data can be packaged 1n diflerent
formats from transier from one device to another and for
storage. At the sprinkler controller, the 1rrigation schedule
can take eflect immediately. In some embodiments, the
irrigation schedule can be configured with a start date, end
date, or both, to instruct the sprinkler controller when to
activate, deactivate, or activate and deactivate the irrigation
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schedule. For example, the sprinkler controller could have
been registered during the winter months, during the very
carly spring when rainfall 1s plentiful, or at a time when the
forecast calls for heavy rain and, thus, the 1rrigation schedule
could be configured with a start date in the future.

In some embodiments, irrigation schedule data can be
sent periodically thereafter and the periodic updates can
accommodate changes to an 1rrigation schedule. In other
embodiments, irrigation schedule data can be sent 1n
response to a request signal received at the sprinkler con-
troller or central controller or by a change to the 1rrigation
schedule.

In some embodiments, a message indicating the start date
can be sent to another device to inform a user that, despite
having been successiully registered and configured, the
sprinkler controller would not yet activate a zone for water-
ing. As another example, the sprinkler controller could have
been registered during the early fall just before a sprinkler
system would optimally be shut down for the winter. The
irrigation schedule could be configured with an end date at
which the sprinkler system would be deactivated. In some
instances, a message could be sent to a device indicating the
end date. This can be helpfiul given that a sprinkler system
might have to be winterized. In other instances, a message
could be sent to a device as a reminder that an end date 1s
approaching. In vet other instances, a message could be sent
to a device to inform that a sprinkler system should be
winterized. Such a message could be generated based on
time of year, forecast, data from other zones, and the like.

FIG. 10 1s a flowchart illustrating a method 1000 for
determining and setting an 1rrigation schedule 1n sprinkler
controller for a zone 1n accordance with an embodiment. At
step 1010, a request to register a sprinkler controller 1s
received. At step 1020, a request for geolocation information
of the landscaping zone can be sent. The request for geo-
location information can be sent in response to receiving the
request to register the sprinkler controller. In some embodi-
ments, the request can be sent to the sprinkler controller. For
sprinkler controllers equipped with an input interface, infor-
mation can be entered into the sprinkler controller. In some
embodiments, the request can be sent to another device and
can be sent by any number of communication methods. For
example, the request can be sent by SMS, by email, through
an http session, through voice response, and the like. Those
of skill in the art can appreciate that different protocols can
be used to send messages, requests, and other information
from one device to another.

At step 1030, geolocation information 1s recerved. As
discussed above, geolocation information can be informa-
tion 1dentifying the location of a landscaping zone as
described above. At step, 1040 a request for zone charac-
teristics 1s sent. The request for zone characteristics can be
sent 1 response to recerving the geolocation information.
Again, the request can be sent to the sprinkler controller or
to another device using any number of protocols. At step
1050, a zone characteristic 1s received.

At step 1060, an existing zone that matches the zone of the
sprinkler controller 1s determined. In some embodiments, a
matching zone can be determined based on a predetermined
single zone characteristic or predetermined multiple zone
characteristics. Additionally, predetermined criteria {for
whether two zone characteristics match can be used to
determine a match. Criteria can programmed to find matches
based on location only, on a subset of zone and/or sprinkler
characteristics, on all zone and/or sprinkler characteristics,
or some combination thereof. In some embodiments, the
criteria can be changed centrally or by a user. For example,
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a homeowner can determine the criteria for matching zones
when registering a sprinkler controller or at some other time,
including at a time when a new 1rrigation schedule 1is
requested. Thus, when a request to register a sprinkler
controller 1s received or when a request to update an
irrigation schedule 1s received at step 1010, criteria for
matching zones can be received with the request.

The characteristics used to determine a match can vary.
For example, for a turf type characteristic, a match can be
based on whether the turf types are 1dentical or merely 1n the
same family. A predetermined criterion can be set such that
i two turf types are drought resistant but not the same
variety of turf, such as zoysia and buflalo grass, there 1s still
a match. Further, a criterion can be set at the type level so
that zoysia grass and builalo grass do not match, but two
different types of zoysia grass (e.g., El Toro zoysia grass and
Empire zoysia grass) do match. Those of skill 1n the art can
appreciate the different types of turf and levels of detail that
can be used for a match. In some 1nstances, a criterion can
be predetermined to indicate simply that as long as a turf
type 1s more drought resistant than not, the turf types match.
In some 1instances, the matching criterion for turf can be
customized based on user input rather than on turf type.

In some instances, soil types can be used to set a prede-
termined criterion 1n much the same way. For example, a
predetermined matching criterion can be set so that silty and
sandy soils match, but sandy or peaty soils do not. Further,
a criterion can be set so that any soil that retains water to a
certain extent will match. In some instances, the matching
criterion can be customized based on user input rather than

on the particular type of soil. Any other zone and sprinkler
characteristics can be used to determine a match. Thus, 1n
some 1nstances, one or more matching criteria can be set
such that a zone matches another zone because they share
the same characteristic or type of characteristic 1n spite of
other differences, which may or may not be significant. In
this way, the matching algorithm can be customized as more
1s learned about what creates a suitable or optimal match 1n
a particular location or area or with respect to particular
characteristics. That 1s, some characteristic can bear more on
whether an 1rrigation schedule 1s closer to an optimal match
than that characteristic would bear 1n another geographic
area or another characteristic would bear in that same
geographic area. In some instances, 1 a particular geo-
graphic area, turf type may be more heavily weighted as a
factor than any other factor. For example, for tropical or near
tropical regions, slope and shade characteristics may vary
insignificantly or have little bearing among landscapes but
different types of turf and the nozzle types in two different
zones will impact the irrigation schedule significantly. In
another example, another geographic region can have
widely varying slope characteristics but the type of turf used
rarely varies. In such a case, the algorithm can be custom-
1zed to favor a match based on the slope characteristics
rather than the type of turf.

In determining whether a zone matches another zone, to
limit the number of potential matches, potential matching
zones can be limited to only those which have received a
favorable qualitative indicator. That 1s, only those zones that
have been given an indication that that irrigation i1s above a
pre-determined threshold can be potential matching zones. A
pre-determined threshold can be set to be anything at
average or above or some of other indicator value.

Following 1s an exemplary list of zones and their char-
acteristics to illustrate how a matching algorithm can be
customized according to embodiments:
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Existing Zones

20

Flow
Qualitative Soil Rate Slope
Zone  Indicator Turf Type Type Shade (GPM) Grade
1 5 Drought Resistant Sandy  High 7 0%
2 2 Drought Resistant Sandy  High 6 0.5%
3 4 Drought Tolerant Loamy Medium 7 0%
4 3 Drought Clay Unknown 7.5 3%
Susceptible
5 4 Drought Tolerant Clay Low 5 2%
Zones to Match
20
Flow
Rate Slope
Zone Turf Type Soil Type Shade (GPM)  Grade ZIP + 4
A  Drought  Sandy High 6.5 0% 80304-0471 25
Resistant
B Drought  Clay High 6 1%o 80304-0471
Resistant
30

In one 1nstance, turf type, soil type, shade, flow rate, slope
grade, and zip+4 can be used as matching criteria:

Zone Matching Criteria

Minimum # of characteristics: 3
Turf Type: Yes
Soil Type: Yes
Shade: Yes
Flow Rate: Yes
Slope Grade: Yes

IP + 4: Yes

Here, Zone A can match Zones 1 and 2 because they share
the same turf type (“drought resistant™), soil type (“sandy™),
shade (“high™) and zip+4 (*80304-04'71”), even though the
flow rate and slope grade differ. As shown, a threshold
(minimum # of characteristics) can be set so that a prede-
termined number of characteristics must match to find a
matching zone. In this example, at least 3 characteristics
match for Zones 1 and 2. The algorithm can be altered to
turther narrow whether a zone matches. For example, setting
the mimimum # of characteristics to 4 would result 1n only
Zone 1 matching given that Zone 2 has a different slope
grade ol 0.5%. In the example 1n which Zones 1 and 2
match, other criteria can be used to determine which match-
ing zone 1s most optimal. Other criteria include, the number
of matching characteristics (Zone 1 has 1 additional match-
ing characteristic), the zone with the smallest aggregate
differences among characteristics, weighting of characteris-
tics, highest qualitative indicator, or some combination
thereol can be used to determine the most optimal match.

In another instance, the criteria can be changed to arrive
at a different result including on which the matching criteria
are looser:
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ZIP + 4

80304-

0471

80304-

0471

80304-

0471

80304-

0471

80304-

0471

Zone Matching Criteria

Minimum # of characteristics: 2
Turt Type: Yes
Soil Type: Yes
Shade: No
Flow Rate: No
Slope Grade: No
Z1P + 4. Yes

Here, each of Zones 1, 2, and 3 match Zone A and Zone
3 matches Zone B, despite potentially signmificant differences
in other characteristics. This type of loose matching can use
used, for example, in geographic areas where there are fewer
zones from which to match. With an increase in the mini-

mum # of characteristics a match would not be found for
/one B.

In yet another instance, fuzzy matching can be imple-
mented by attributing a range to characteristics and where a
value falls within the range, a match 1s found:

Zone Matching Criteria

Characteristic Value Range Possible Values
Minimum # of 4 n/a n/a
characteristics:

Turf Type: Yes +] 1to5

Soil Type: Yes n/a 1to5

Shade: Yes +] 1 to5

Flow Rate: Yes +1.5 GPM n/a

Slope Grade: Yes +1% n/a

ZIP + 4: No n/a n/a

Here, even with a higher number of minimum character-
1stics, the likelihood of a match 1s increased. In the table
above, turf types can range from 1 (more drought resistant)
to 5 (less drought resistant); soil types can range from 1 (less
porous) to 5 (more porous); and shade can range from 1
(least shade) to 5 (most shade). Flow rate and slope grade
ranges can be a range of gallons per minute (or some other
ratio) and grade range, respectively.
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Existing Zones
Flow
Qualitative Turf Soil Rate Slope
Zone Indicator Type Type Shade (GPM)
1 5 1 5 4 7 0%
2 2 2 4 5 6 0.5%
3 4 3 3 3 7 0%
4 3 5 1 Unknown 7.5 3%
5 4 4 2 1 5 2%
Zones to Match
Turt Flow Rate  Slope
Zone  Type  Soil Type Shade (GPM) Grade ZIP + 4
A 1 2 5 6.5 0% 80304-0471
B 2 1 4 6 1%o 80304-0471

Here, Zone A matches Zone 1 on turf type, shade, flow
rate and slope grade because the values of the characteristics
fall within a matching range of the values for Zone 1.

Because four of the characteristics which 1s equal to the
minimum # of characteristic matches, Zones A and 1 match.
Those of skill 1n the art can appreciate that the values of any
ol the characteristics 1n the table above or described herein
can be grouped in ranges that can vary and be used for
matching. Additionally, embodiments can include any of the
characteristics described herein to determine a matching
zone and can include fewer of the characteristics to deter-
mine a matching zone.

In the example above, the shade value for Zone 4 1s
“unknown.” It should be understood that any of the values
can be “unknown” in a functional embodiment. In that
instance, an “unknown’ characteristic can be 1gnored or be
given less weight when determining a match or when
adjusting a schedule.

At step 1070, an irrigation schedule for the zone 1s
generated based on an wrrigation schedule of the matching
zone. In some embodiments, an 1rrigation schedule identical
to the wrrigation schedule of the matching zone can be
generated. In other embodiments, a baseline 1rrigation
schedule for the matching zone can be used to generate the
irrigation schedule. For example, for zone characteristics
that do not match, adjustments can be made. For example,
where the soi1l and turf types match but the zone has rotor
sprinklers but the matching zone has stationary, the cycle
times can be increased. Similarly, where the match was
based on the location and turf type, but the shade charac-
teristics for the matching zone indicate lower shade, the
cycle times can be reduced. Further, the number of cycles or
cycle start times can be adjusted based on characteristics that
do not match. Moreover, the irrigation schedule can be
adjusted based on the characteristics of the zone independent
of the characteristics of the matching zone. For example,
shade information for the matching zone can be unknown
but shade information for the zone to be scheduled indicates
no shade. In that case, the cycle times can be increased by
a predetermined amount because of the likelihood that the
matching zone mncludes some shade. Those of skill 1n the art
can appreciate that characteristics of a zone and/or sprinkler
can require an increase or decrease 1n cycle times or number
of cycles or adjustments to cycle start times.

As described above, adjustments to a schedule take into
account one or more characteristics. Those characteristics
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include qualitative information about a schedule. For
example, a matching zone can have a schedule which has an
associated qualitative indicator showing that the landscape 1s
somewhat under-watered. In that case, the schedule can be
adjusted to increase cycles or cycle durations. Those of skill
in the art can understand that the characteristics of a zone
can indicate a preferred adjustment. For example, a zone that
has a steeper grade can indicate an adjustment that includes
shortening the cycle time and adding a cycle. Where the
other zone’s schedule indicated under-watering, the cycle
time can be increased even further. In embodiments, water
schedules can be adjusted according to qualitative measures
in addition to quantitative measures rather than just quanti-
tative measures alone. Adjustments can be made according
to predetermined values according to characteristic and
according to characteristic value. In some embodiments,
predetermined adjustment values can be set centrally at
central controller 210 or can be change over time according
to qualitative indicators or other feedback.

Where a match 1s determined between zones that have at
least some differing factors, it can also be determined
whether each differing factor requires an adjustment to a
schedule. In some embodiments, program code can loop
through each of the diflering factors and, for each differing
factor, 1f the factor indicates a downward adjustment to
watering cycle frequency or cycle time, such an adjustment
1s made. For example, the matching zone can have three
nozzles with a rotor nozzle type while the zone to be
scheduled has three nozzles with a static nozzle type and the
flow rates of the two zones are the same or differ only
insignificantly. In that case, the cycle time reduction would
be i1ndicated to account for the nozzle type. Other factor
differences can indicate a further cycle time reduction, a
cycle time increase, a cycle frequency decrease, or a cycle
frequency increase. Those of ordinary skill 1 the art can
appreciate how the different factors described herein can

indicate an increase or decrease 1n cycle times or cycle
frequency. At step 1080, the 1rrigation schedule data for the
zone can be sent to the sprinkler controller.

FIG. 11 1s a flowchart illustrating a method 1100 for
determining and generating an 1rrigation schedule for a zone
of a sprinkler controller in accordance with an embodiment.
At step 1110, a request to register a sprinkler controller 1s
recetved. In this embodiment, one or more zone and/or
sprinkler characteristics are received with the request to
register the sprinkler controller. At step 1120, a zone that
matches a zone of the sprinkler controller 1s determined.
Algorithms for determining a matching zone are described
in fuller detail above. As described 1n more detail above, At
step 1130, an wrrigation schedule for the zone 1s generated
based on an 1rrigation schedule for a matching zone. At step
1140, the wrrigation schedule for the zone 1s sent to the
sprinkler controller.
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FIG. 11A 1s a tlowchart illustrating a method 1101 for
determining and generating an 1rrigation schedule for a zone
ol a sprinkler controller 1n accordance with an embodiment.
At step 1120, a zone that matches a zone of a sprinkler
controller 1s determined. At step 1130, an irrigation schedule
for the zone 1s generated based on an 1rrigation schedule for
a matching zone. At step 1140, the 1rrigation schedule for the
zone 1s sent to the sprinkler controller.

FIG. 12 1s a flowchart illustrating a method 1200 for
setting an 1rrigation schedule for a zone of a sprinkler
controller based on 1rrigation schedules for multiple other
zones. At step 1210, a request to generate an 1rrigation
schedule 1s recerved. The request can originate from a
sprinkler controller or some other device on behalf of a
sprinkler controller and a zone. It should be understood that
a request to update an 1rrigation schedule can also be
received by way of recerving a request to register a sprinkler
controller as described above in connection with FIGS.
9-11A. Likewise, 1t should be understood that setting an
irrigation schedule for a zone of a sprinkler controller based
on wrrigation schedules for multiple other zones as further
described below can also apply to the methods described 1n
connection with FIGS. 9-11A.

At step 1220, irrigation schedules for multiple zones are
received. In some 1nstances, each 1rrigation schedule can be
associated with a different sprinkler controller. In other
instances, multiple 1rrigation schedules can be associated
with the same sprinkler controller. Irrigation schedules can
be received by requesting irrigation schedule data from
irrigation data 320. In other instances, 1rrigation schedule
data can be received based on a request to one or more
sprinkler controllers to send 1rrigation schedule data. Fur-
ther, 1rrigation schedules can be received at diflerent times
and stored in irngation data 320 for later retrieval.

At step 1230, multiple zones that match a zone of the
sprinkler controller are determined. The multiple zones are
compared against the zone to determine if there 1s a match.
Matches can be determined in the same was as described 1n
connection with FIG. 11. Whether a zone matches can vary
in different instances. In some embodiments, a match can
depend on a single characteristic of a zone or sprinkler
system. In other embodiments, a match can depend on more
than one characteristic.

At step 1240, an 1rrigation schedule for the zone of the
sprinkler controller can be generated based on the 1rrigation
schedules of more than one of the multiple zones. In other
embodiments, an 1rrigation schedule can be generated from
an 1rrigation schedule from a single zone of the multiple
zones. For example, one of wrrigation schedules can have
associated qualitative information that indicates the 1rriga-
tion schedule 1s optimal or have associated qualitative
information that indicates that irrigation schedule 1s better
than other 1rrigation schedules or would be better suited than
other irrigation schedules. A single irrigation schedule can
have qualitative information that indicates the landscape 1s
healthy and neither over- or under-watered and the zone
shares more characteristics with the first zone than other
zones which have associated qualitative information that
also indicate a healthy and neither over- nor under-watered
landscape. Where two zones both indicate a healthy land-
scape and share the same characteristics as the first zone or
share the same number of characteristics, a determination of
which 1rrigation schedule to generate an irrigation schedule
from can be based on weighting of characteristics or some
other factor. Other factors can include proximity of the zones
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to the first zone, recency of the qualitative information,
frequency of updates to the qualitative information, and the

like.

In other instances, an 1rrigation schedule can be generated
based on an aggregate of two or more of the multiple zones.
For example, where three zones match the first zone, an
irrigation schedule can be generated by averaging the num-
ber of cycles and cycle times of the three zones. In some
instances, a number of cycles, cycle start times, or cycle
times can be rounded and other factors can be used to set the
number of cycles and cycle times. For example, municipali-
ties can promulgate watering restrictions which can take
precedence over the number of cycles, the days on which a
cycle can be run, or the duration of a cycle. In some
instances, default values can be set for some 1rrigation
schedule data where other values are generated from the
aggregate. For example, default cycle start times or default
cycle days can be used and aggregate cycle times can be
determined from the irmgation schedules of the matching
zones. At step 1250, the wrrigation schedule 1s sent to the
sprinkler controller for the zone.

FIG. 13 1s a flowchart illustrating a method 1300 for
setting an 1rrigation schedule for a zone of a sprinkler
controller based on qualitative information from another
zone. At step 1310, qualitative information for a first zone 1s
received. For example, qualitative information about a zone
from homeowner can be received indicating that an irriga-
tion schedule 1s optimal or a landscape 1s healthy. In
response, at step 1320, a matching second zone can be
determined. Other zones that are similarly situated to the
first zone might benefit from a similar 1rrigation schedule.
Again, matching criteria can vary in different embodiments.
At step 1330, an 1rrigation schedule for the second zone
based on an 1rrigation schedule of the first zone can be
generated. In some embodiments, an identical irrigation
schedule to the irrigation schedule of the first zone can be
generated. In other embodiments, an 1rrigation schedule can
be generated that differs depending on the respective char-
acteristics of the first and second zones. For example, tlow
characteristics may difler between the sprinkler systems of
the zones. Cycle times for the matching second zone can be
adjusted up or down accordingly. As described above, other
characteristics can be used to determine whether and how to
adjust an 1rrigation schedule from one zone to another. At
step 1340, the irrigation schedule for the second zone 1s sent
to the sprinkler controller for the second zone.

FIG. 14 1s a flowchart illustrating a method 1400 for
setting an 1rrigation schedule for a zone of a sprinkler
controller based on an optimal 1rrigation schedule for a
similarly situated zone. At step 1410, qualitative information
for a first zone 1s received. For example, qualitative infor-
mation about a zone from homeowner can be recerved
indicating that an 1rrigation schedule 1s suboptimal or a
landscape 1s over-watered or under-watered. In response, at
step 1420, a matching second zone can be determined. At
step 1430, an 1rrigation schedule for the first zone based on
the wrrigation schedule of the second zone can be generated.
In some embodiments, an 1dentical irrigation schedule to the
irrigation schedule of the second zone can be generated. In
other embodiments, an irrigation schedule can be generated
that diflers depending on the respective characteristics of the
first and second zones. For example, tlow characteristics
may differ between the sprinkler systems of the zones. Cycle
times for the matching first zone can be adjusted up or down
accordingly. As described above, other characteristics can be
used to determine whether and how to adjust an 1rrigation
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schedule from one zone to another. At step 1440, the
irrigation schedule for the first zone 1s sent to the sprinkler
controller for the first zone.

FIG. 15 1s a flowchart illustrating a method 1500 for
setting an 1rrigation schedule for a zone of a sprinkler
controller based on qualitative information about an existing
irrigation schedule. At step 1510, qualitative information for
a zone 1s received. In response, at step 1520, an 1rrigation
schedule for the zone can be generated. Where the qualita-
tive mformation indicates that the zone 1s under-watered,
cycle times, durations, or both can be increased. The times
or durations can be increased at an increment based on a

rating associated with the qualitative information. In some
embodiments, information from sensors for the zone can be
included to determine the increment. Further, in some
embodiments, a standard increment can be used to increase
cycle times or durations or weather reports and forecasts can
be used to the determine whether any change to an existing,
irrigation schedule should be made, whether a change
should be delayed, whether a change should be temporary,
or some combination thereof. Where the qualitative infor-
mation indicates that the zone 1s over-watered, cycle times,
durations, or both can similarly be decreased in the same
way as described above in connection with qualitative
information indicating a zone 1s under-watered. At step
1530, the 1irrigation schedule 1s sent to the sprinkler control-
ler.

FIG. 16 1s a flowchart illustrating a method 1600 for
overriding an 1irrigation schedule in accordance with an
embodiment. At step 1610, a request to override an irrigation
schedule for a zone i1s received. In some embodiments,
central controller 210 can 1nclude a security mechanism to
allow a third party to access an irrigation schedule for a zone
of sprinkler controller. In some instances, a window of time
can be created during which a designated third party can
override an 1rrigation schedule.

FIG. 17 1s an illustration of an interface of an application
for managing an 1rrigation schedule for a zone of a sprinkler
controller. The interface of the application 1s shown on
device 1700 which can be any smartphone. Other embodi-
ments can include other types of devices including tablets,
laptop computers, desktop computers, other types of per-
sonal computing devices, specialized devices such as a
handheld device for remotely controlling a sprinkler con-
troller or remotely managing an irrigation schedule, or other
computing devices. Application can be hosted on device
260a-d or be hosted on a server and accessible via browser.
The interface includes a zone cycle time 1710 and controls
1720 for adjusting a cycle time and the zone for which the
cycle time 1s displayed. The interface also includes a system
control element 1730 for turning on an 1ndividual zone for
a specified period of time. Device 1700 can include a
transceiver (e.g., radio for cellular communication, Blu-
ctooth, wireless network, etc.) to communicate with sprin-
kler controller so that zone cycle times can be adjusted and
with a central controller so that irrigation data 320 can be
updated and then sent to a sprinkler controller.

In some embodiments, an 1nterface, including the interface
illustrated 1n FIG. 17, can be securely shared with an
individual other than the sprinkler controller owner for a
specified period of time for system operation purposes. For
example, the sprinkler controller owner can grant access to
the sprinkler controller to a landscape and 1rrigation profes-
sional for a specific window of time and a URL to this type
of control could be sent, by a central controller or the
sprinkler controller, via email, from which the landscape and
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irrigation professional could click on the link and access this
control for a predetermined period of time.

FIG. 18 1s an 1llustration of an 1nterface of an application
for managing an irrigation schedule for one or more zones
of a sprinkler controller. The 1nterface includes a zone name
1810, 1ts turf or vegetation type (or other zone characteristic
indicator) 1830 and indication 1820 1f the zone 1s running at
the time of viewing.

FIG. 19 1s an 1llustration of an interface of an application
for managing an 1rrigation schedule for a zone of a sprinkler
controller. The interface includes weather information 1910
which device 1700 can receive via transceiver from data
provider 600. The device 1700 can communicate with
central controller 210 or directly with data provider 310 to
receive weather information 1910. The interface also

il

includes weather controls 1920 including a control for
displaying weather information 1910, a control allowing for
the update of an 1rrigation schedule, and controls for over-
riding an irrigation schedule by pausing or starting a water-

ing cycle. Some embodiments may include further controls
or a subset of the controls shown in the embodiment
illustrated 1n FIG. 19. In some embodiments, the interface
can allow a user to provide weather feedback which device
1700 can send to a central controller for use in adjusting or
overriding 1rrigation schedules for other zones. Additionally,
the interface can include controls 1930 for viewing notifi-
cations specific to the sprinkler controller and for running
quick schedules, for example, running a quick or ad hoc
schedule that would be useful for rrigation maintenance.

FIG. 20 1s an 1llustration of an 1nterface of an application
for managing an 1rrigation schedule for a zone of a sprinkler
controller. The interface includes a schedule or schedule
calendar 2010 showing the days that a watering cycle for a
zone was run. In the embodiment shown, darker squares
indicate a watering cycle was run. It should be understood
that other embodiments can represent historic watering
cycles 1n a number of ways and that the particular interface
shown 1s not limiting to how historic watering 1s repre-
sented.

FIG. 21 1s an 1llustration of an interface of an application
for managing zone characteristics. The interface includes
controls for setting a turf type 2110, the type of sprinkler
system 2120, the soil type 2130, the type of shade 2140. The
names assigned to the controls can differ 1n different
embodiments. Furthermore, some embodiments may
include additional controls for other zone characteristics
described herein or a subset of the controls shown 1n FIG.
21. In the embodiment shown, the controls 2110-2140
include arrows for adjusting the zone characteristics. Again,
other embodiments may include other types of adjustment
controls.

FIG. 22 1s an 1llustration of an 1nterface of an application
for managing an 1rrigation schedule for a zone of a sprinkler
controller. The interface includes a calendar portion 2210
and adjustment controls. Calendar portion 2210 includes
indicators for the days which a watering cycle 1s scheduled.
In some embodiments, the calendar portion 2210 can be
used to set or unset a day on which a watering cycle 1s run
by clicking the day. In other embodiments, calendar portion
2210 can be just a display element. The interface further
includes cycle controls including a control for adjusting a
cycle time up 2220 or down 2250, a rain delay control 2230,
and a control for repeating a cycle 2240. These and other
controls can be used on a zone-by-zone basis.

FIG. 23 1s an 1llustration of an interface of an application
for managing an 1rrigation schedule for a zone of a sprinkler
controller. The iterface includes a default schedule control




US 11,150,672 B2

27

2310 and calendar portion 2320. Default schedule control
2310 can be used to set a default schedule. In the illustration

of FIG. 23, an “Every ODD Day” default schedule 1s set 1n

which a waterning cycle 1s set for every odd day. Other
default schedules can include every even day, every third
day, every Monday, Wednesday, Friday, and the like. Any
permutation ol day intervals can be used for a default
schedule. In some embodiments, default schedules can be
customized either at device 1700 and stored on device 1700,
in 1rrigation data 320, or some other data store or customized
according to zone or sprinkler characteristics.

Additionally, the interface includes cycle start time infor-
mation 2330, a weather-smart control 2340, and smart-cycle
control 2350. In some embodiments, cycle start time 1nfor-
mation 2330 can by a display element or can be used to set
a start time. Weather-smart control 2340 can be used to
override an 1irrigation schedule based on current and/or
forecast weather. For example, where weather data indicates
the zone has received rain for three days and a watering
cycle 1s scheduled, the 1rrigation schedule can be overridden
so that the cycle does not run. Smart-cycle control 2350 can
be used to communicate an instruction to a sprinkler con-
troller or a central controller to turn on or off customized
scheduling. In some embodiments, options for level of
customization can be used and stored in 1rrigation data 320
or other central data store. For example, a level of customi-
zation can indicate that an irrnigation schedule should be
entirely ad hoc based on some combination of mnformation
including weather data, qualitative feedback related to land-
scape health, sensor data, and the like; that an 1rrigation
schedule should be adjusted once or at some predetermined
interval (e.g., based on time or on the occurrence of some
event such as a request), or some combination thereof.
Adjustments can be made based on a baseline schedule or
another optimized schedule as described above.

Some embodiments described herein relate to a computer
storage product with a non-transitory computer-readable
medium (also referred to as a non-transitory processor-
readable medium) having instructions or computer code
thereon for performing various computer-implemented
operations. The computer-readable medium (or processor-
readable medium) 1s non-transitory in the sense that it does
not include transitory propagating signals (e.g., propagating
clectromagnetic wave carrying information on a transmis-
sion medium such as space or a cable). The media and
computer code (also referred to herein as code) may be those
designed and constructed for the specific purpose or pur-
poses. Examples of non-transitory computer-readable media
include, but are not limited to: magnetic storage media such
as hard disks, optical storage media such as Compact
Disc/Digital Video Discs (CD/DVDs), Compact Disc-Read
Only Memories (CD-ROMs), magneto-optical storage
media such as optical disks, carrier wave signal processing,
modules, and hardware devices that are specially configured
to store and execute program code, such as Application-
Specific Integrated Circuits (ASICs), Programmable Logic
Devices (PLDs), Read-Only Memory (ROM) and Random-
Access Memory (RAM) devices.

Examples of computer code include, but are not limited
to, micro-code or micro-instructions, machine instructions,
such as produced by a compiler, code used to produce a web
service, and files containing higher-level instructions that
are executed by a computer using an interpreter. For
example, embodiments may be implemented using Java,
C++, or other programming languages and/or other devel-
opment tools.
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In conclusion, disclosed embodiments provide, among
other things, a system and method for providing integrated
playlists and seamless consumption of media. Those skilled
in the art can readily recognize that numerous variations and
substitutions may be made to the disclosed embodiments,
their use and their configuration to achieve substantially the
same results as achieved by the embodiments described
herein. Accordingly, there 1s no mntention to limit the dis-
closed embodiments or the claimed inventions to the dis-
closed exemplary forms. Many variations, modifications and
alternative constructions fall within the scope and spirit of
the inventions as expressed in the claims.

What 1s claimed 1s:

1. A method of generating an 1rrigation schedule for a
sprinkler controller associated with a first landscape char-
acteristic, the method comprising:

recerving, by a processor, watering restriction data from a

database associated with a water authority;

recerving, by the processor, a second 1rrigation schedule

for a second sprinkler controller, wherein the second
sprinkler controller 1s associated with at least a second
landscape characteristic;

comparing, by the processing element, the first landscape

characteristic and the second landscape characteristic
to determine a similarity between the first landscape
characteristic and the second landscape characteristic,
wherein determining the similarity 1s based at least 1n
part on a favorable qualitative indicator associated with
one of the first landscape characteristic or the second
landscape characteristic;

generating, by the processor, the irrigation schedule for

the sprinkler controller based at least 1n part on the
watering restriction data and the similarity between the
first landscape characteristic and the second landscape
characteristic; and

transmitting, by the processor, the irrigation schedule to

the sprinkler controller, wherein the sprinkler controller
actuates one or more sprinkler valves based on the
irrigation schedule.
2. The method of claim 1, further comprising receiving,
by the processor, a request from the water authority to alter
a current 1rrigation schedule based on the watering restric-
tion data.
3. The method of claim 2, further comprising:
identifying, by the processor, that the sprinkler controller
1s configured to allow 1rrigation schedule generation
based on the watering restriction data; and

transmitting, by the processor, a notification to a home-
owner device about the request.

4. The method of claim 2, further comprising allowing the
request prior to generating the irrigation schedule based at
least 1n part on the watering restriction data.

5. The method of claim 1, wherein the water authority 1s
a municipality.

6. The method of claim 1, further comprising receiving,
by the processor, weather data, wherein generating an 1irri-
gation schedule 1s further based on the weather data.

7. The method of claim 6, wherein the weather data 1s
generated at least 1 part by a third party data source.

8. The method of claim 6, wherein the weather data
includes historical weather data.

9. The method of claim 6, wherein the weather data
includes forecast weather data.

10. The method of claim 1, further comprising receiving,
by the processor, an event override request to override one
or more watering events of the irrigation schedule.
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11. The method of claim 10, wherein the event override
request 1s from a homeowner.

12. A sprinkler system comprising:

a sprinkler valve that controls water flow to an irrigation
zone, the 1rrigation zone associated with a first land-
scape characteristic;

a meter data collection device associated with a water
authority that collects water usage data for a property
including the irrigation zone;

a central controller that generates an irrigation schedule
based at least 1n part on the water usage data, watering
restriction data from a database of the water authority,
and a comparison of the first landscape characteristic
and a second landscape characteristic for a second
irrigation schedule for a second i1rngation zone,
wherein the central controller determines a similarity
between the first landscape characteristic and the sec-
ond landscape characteristic, and wherein determining
the similarity 1s based at least in part on a favorable
qualitative indicator associated with one of the first
landscape characteristic or the second landscape char-
acteristic; and

a sprinkler controller configured to control the sprinkler
valve based at least in part on the 1rrigation schedule.

13. The sprinkler system of claim 12, wherein the 1rriga-
tion schedule 1s generated without homeowner 1nput.

14. The sprinkler system of claim 12, wherein the irriga-
tion schedule reduces water use based on the watering
restriction data.

15. The sprinkler system of claim 12, further comprising
a sensor that captures meteorological information, wherein
the sensor 1s associated with the wrrigation zone and the
irrigation schedule 1s further based on the meteorological
information.

16. A central controller for generating 1rrigation schedules
for a sprinkler controller for an 1rrigation zone, the central
controller comprising:

a processor configured to:

receive water usage data associated with the sprinkler
controller and a first landscape characteristic asso-
ciated with the sprinkler controller;

receive water restriction data associated with the 1rri-
gation zone;
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receive a second 1rrigation schedule for a second sprin-
kler controller, wherein the second sprinkler control-
ler 1s associated with at least a second landscape
characteristic;

comparing, the first landscape characteristic and the
second landscape characteristic to determine a simi-
larity between the first landscape characteristic and
the second landscape characteristic, wherein deter-

mimng the similarity 1s based at least in part on a

tavorable qualitative indicator associated with one of

the first landscape characteristic or the second land-
scape characteristic;
generate an 1rrigation schedule for the sprinkler con-
troller based, at least 1n part, on the water usage data,
the water restriction data and the similarity between
the first landscape characteristic and the second
landscape characteristic; and
transmit the irrigation schedule to the sprinkler con-
troller.

17. The central controller of claim 16, wherein the pro-
cessor 15 Turther configured to receive an override request to
override one or more watering cycles for the 1rrigation zone.

18. The central controller of claim 17, wherein the over-
ride request 1s recerved from a third party source.

19. The central controller of claim 18, wherein the pro-
cessor 15 further configured to:

identity that the sprinkler controller 1s configured to allow

irrigation schedule generation based on the watering
restriction data; and

notify a homeowner device of the override request.

20. The central controller of claim 17, wherein the pro-
cessor 1s further configured to:

determine when a number of override requests reaches a
predetermined threshold;

determine adjustments to the irrigation schedule based on
the override requests;

generate a new 1rrigation schedule based on the adjust-
ments; and

transmit the new irrigation schedule to the sprinkler
controller.
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